Nanomedicine: action of metal nanoparticles on neuronal nitric oxide synthase-fluorimetric analysis on the mechanism for fibrillogenesis.
The incubation of neuronal nitric oxide synthase with the five amyloid peptide fragments [Aβ17-21; Aβ25-29; Aβ29-33; Aβ33-37; Aβ25-37] catalyzed the formation of fibrils. The role of neuronal isomer (nNOS) involved the entrapment of free monomers and seed aggregates to initiate the events of nucleation and elongation, critical for the formation of fibrils. It was evident that the hydrophobic nature of Aβ17-21, the three glycine zipper peptides [Aβ25-29; Aβ29-33; Aβ33-37] and Aβ25-37 was a trigger in the formation of fibrils and was a force critical in the association of the peptides with the enzyme. Gold and silver nanoparticles (average 4.0 nm) inhibited fibril formation when added to the induced fibrils from nNOS-Aβ incubation. The addition of nNOS and/or Aβ to co-incubated solutions of nanoparticle-Aβ or nanoparticle-nNOS respectively did not prevent fibril formation but reversed it. Three mechanisms for this reversal were proposed: (1) depletion of free Aβ monomer in solution and blocking potential aggregation sites on the nNOS molecule due to large surface area of the nanoparticle (2) hydrophobic interaction between the Aβ peptide and nanoparticle (3) disruption of binary adducts between Aβ-peptides and nNOS by nanoparticles.